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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high-strength and high-toughness 
Al alloy forged material suitable for the parts of a transport such as 
automotive suspension parts or the like. 

SOLUTION: This aluminum alloy forged material has a compsn. contg., by 
mass, 0.6 to 1.6% Mg, 0.6 to 1.8% Si and 0.05 to 1.0% Cu, furthermore, in 
which the content of Fe is controlled to <0.30, contg. one or > two kinds 
among 0.15 to 0.6% Mn, 0.1 to 0.2% Cr and 0.1 to 0.2% Zr, moreover, in which 
the content of hydrogen is controlled to <0.25 cc/100 g Al, and the balance 
Al with inevitable impurities. In this case, the aluminum alloy ingot cast at 
530 to 600° C is subjected to homogenizing heat treatment at 530 to 
600° C and is thereafter subjected to hot forging to form into a forged 
material, and the total area ratio of Mg2Si (2 in Fig.) and AI-Fe~Si-(Mn, Cr, 
Zr) crystallized products (3 in Fig.) in the aluminum alloy structure in the 
forged materia! is controlled to <1.5% per unit area. 
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(57) [gfa] 

[Ml] lK»fi5««IttAl^f8ifi«*««r4. 

TiU5^-?A^*|RJftWl ft, Mg:0.6- 
1.6% (®S% % WT|H]0) > Si :0.6— 1.8% s Cu:0.05 — 
1.0%ftStf<b<L4>tC, FeftO.30% jyT&C«*flU Mh:0.1 
5 —0.6%, Cr:0. 1—0.2%, Zr:0.1~0.2Sfl©—ff£ fcfci— 
ffitt±ft^2K StC, tK*:0.25 cc/lOOq AlWTiL, 

^gPAifcJ: iyqppfiKW^F#B**> hte&Tfr^^ A^£ 
IRjfittr*or. l0X/sec^±O»*PjlK-Cl|jB3hfc 
rji^-SA^&ift**, 530 - eoo-cosarJSjftfb 

tC*5^57;l/^^A ^ajflt * £>Mg 2 Si t Al -Fe-Si - 
(Mn, Cr, Zr) *©BHtf»<D^©ffi»¥ft#ttE»iS 




X800 



1 

[fMSBl ] Mq:0.6-1.6% <MM% , tTFfHJC) > S 
i:0.6-1.8%. Cu:0.05 — tht,C> Fe£r0.3 

0% MTtfCMML. Mn:0.15 — 0.6% Cr:0. 1—0.2%, Zr: 
0.05 -0.2%GD— IJ/c^fHi^:^, jg^ 7k^: 
0.25 cc/100qAl«TiU, mPAlfc <£ ^oJig^^M^ 
* 6 ft 6 T ;!/ S ry &<&&Kmt~Ci> o r > lO'C/sedy 

±<o^mm&x'^m^ titer ~oi*&&mM*. 53 

^©MftSi 4Al-Fe-Si-(Mn. Cr, Zr) ^©gfcB^©^ 

nwmmmzmmmmtc k> 1 . 5%mr 4 0 /c c 4 **mr 

[ff*3I2] mflBMcbSi 4Al-Fe-Si-(Mn, Cr v Zr) ^ 
[I»3JSB3 ] BUlBFe^O.25% «Tfc*fflW 0 fc» 331 1 

Wo 

[i»3KB4 ] mtzT&^^^&mm^s 20 

hzi&r-AiHHiCDAS) #30Mm jy~pe*€>i9*S 1 ft 

[»*i5 ] mar ^ A^mi«tnt8Hvu 

[ 11*31 6 ] fWIBItt C a 0 . z )© 5 F^jffi^ 350N/mm 2 « 

±*5<to^> + f-ffi^fScD^ffi^3ovcm z Ja±r * 

;us^.-?A^»jStt. 30 
[S93JSH7] MUM 

Mo 

coif x^>^> 3 >^ a n a ^r^> ^fi^ii 1 n^.8<Dfimfr 
1 ^tcgSttojSSfiKJSWttT^ s A^Kttt. 40 

[0 00 1] 
[0 0 0 2 ] 



4#M 2 0 0 0 - 1 4 4 2 9 6 

2 

iur, mB&^t&ttmitmcmtitciis eooo^cAi-Mq 

-Si ^) ^4'C0Al^^^ffl$nri^ 0 C<DJIS 6000 
& 4 O^^ffl^^^ < . 7^"y -j DIS 6000^A1^^ 

cooo3] B?faet&afla<Dif^^>s/a >3Pp a D £Wt 

cDl*k J: QX^im&fOtMff6)(«««3ti 
i^sjis 6ooq^ai^^-c«. 4^ L/trfesarffi^ja^i; 

[0 0 0 5] CCDfctb, Sf3R^6Al^l5t*4©fll"J*»# 
t5CiWt>htC>5o 0D^tf. 1$P8¥06-2 56880 # 

smmffl(D^^^>^3>^4(Z)gi5p n p4ur 

ffl^6n4Al-&^8JBttffliBfittiU'r, DIS 6000SCA 
1-Mq-Si iSJtWOMq, Si»©^*»3Er4 4 4 
CC, SW«J<D^SiS48 /im «T4/h5< 
>K^-Y hn^CT-AHIHi(DAS) ^:40um OTif»< 

ur % Ai-&^jftW*<tow^ris«ttYfcT*c4*J 

[0 0 0 6 ] 

-256880 ^fgcDUKfeWc^/n^nn^jlO, c©ffi 
^jBrffstiSAi^MRjtwo^ K^-f m^cr- 

-c*0. *^Al^«HMtC!)Wtttt, A#OJ8^ii*« 

1/ /clSS d t ) /do]^75% (Dig^, 
(a. ) ^39.2— 39.3kqf/mm 2 (384 — 385N/mm')fIJ^T : \ 

!9tt(Ic ) *>2.2 -2.3kqf/mm 2 C> + ;l/ f-flRS 
fi!r^)22J/cm 2 ^gt^l), 

*«jiK»-ctt . A«os»tt«iS— ccttix s *i sis 

^U. d2 tcettSfl9©-9*^^>^3 >SPp n pffl(DAl^^ 

wswo— «*5%rao, *BSOAi^*«jS»r«. ^ 

* - * JUBJfttt tf©«HB»j6K: J:ot^, » n a n ©8BfiJcK: 

iiLommmnmt^)-uh(Dtrj:h^^ 0 112 
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I^#75% <DM-&Vb. 5(W HS©ttII^{tO#>&6ft 

[0008] bfcAm. c<D^t$.m-cm ht\z>nM$ 
^mm^^m^mmt. jis eoei-^eisi&i-OA-i^ 

«>fr±i,Tus&©©. ttii^fgt^Pii^ 

0 S C £ &t J; *) . C ©SPfiCfJU^fS < ft S J: 5 &A1-& 

[0009] c<D&m. ±#tLxa)j:Kim^mvmm 

a„. , r315N/mm 2 ti±CDig?Sg*3j;0*^^;Uf-f»|gfil 

[ooio] *^(jccDlf ^c*tf ic«-e Lrnc$n/c 20 
fiL/T'fe. ig^t^f* £ u T©¥iW=cii«im#£#® 

[0 0 1 1 ] 

«C *»WAl^^SJSt#©B©«. Mq:0.6~1.6% (Stfi 
%. WTISJD) . Si:0.6~1.8%. Cu:0.05 ~1.0%£^tf 
££4>K. Fe£0 . 305dJTBC*Jii|3JU Mn:0.15 ~0.6%. C 30 
r:0. 1—0.2%. Zr:0.05 ~~0 .256©— M S tdtXZMlcl±. : & 
^<&, IK, *^:0.25 cc/lOOq AlWTi glS|5Al*i 
«fcO*^nJjSfi<J^*ifi»6%SAl^^jSW-C*-5r. 10 

°c/sec«±©^*i]iiar'»5&§ n/cAi^is^^, 530 
mmttt s n. ig®^**fc*jw ^Ai^ffl,«*©Mci si 

iAl-Fe-Si-(l*i. Cr, Zr) 3i©II,l±i®©£-lt©ffi«^£ 

[0012] *2SHJ«6«. »jttcJ:DStU-r4Jlffl«J 
£, ®it3nA:A1^fflitt©illtiiOHtftKoc»T:tjiW 40 
Lfc#S*. #^© B B B t±l^©M«*^ftS31$ tifcAl^#ffl 
^©1)514 <t?l < ffi*> o r US C L MLfc, 

[0013] BP*>. *fm%hU. 8iSi**ifcAi£&iffl 

«. A1^-^iS©B^tti^©l^. Mg,Si teiO'AI-Fe-Si-M 
n , Al-Fe-Si-Cr . Al-Fe-Si-Zr 3f©A1-Fe-Si-(l*i. C 

[ o o i 4 ] -eur. Ktcsafcciw. Ai^fflfSfc 
7?ffi-r-5 C < HMfi < oft**-, fc#tt 
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©[6]±ccaF#-rsc££*ami/fc. w^. cnesm^ 

[0015] WU*. «flBSPi?06-2 56880 ^£#g©<fc 

SttftfflfoOJ&ffiWffll. BP*5. *CC»»©ftffi«j0^i^ 

< -rs^wr-«»tt©ifij±tc^< «F^oa 
u. *i6w#e.t*. Htriemw 06-2 56880 5 

sm^)©¥^S* s ^3<rfe, Su©R3|SB# 

{cK««tt*^t3-ttS. fit, — *JBWCB. 
Cn6l*bSi fc^O'AI-Fe-Si-CMn, Cr, Zr) ^©HtH^I 

[o 0 1 6 ] -tor. c© B B B ffitis©fW£. atu«#! 
5i>jciaiPB4»w-r»«{ort>* (ftm^osuorans 
$ < mm l tctitmnm-oti! & -> ictm-cwi u ) « 

/c0©. MchSi £Al-Fe-Si-(Mi. Cr, Zr) JS©B%tH©© 

[0017] cnp.© B ^m^©ffiss«. ai^»«b 

M®j§W©^*|6lKr®©ifflj^©. 800 m<DlE&Mm.* 
mmm Csm © B««S71MBi«lB*f«K?K: £ o rtf 
C ©jtSM^-gie&^©fg^«, 400 ~800 SfCD 

r<s„ c©/c*. fg^*w«cS£. iS'i^snsmas 

x . *#6hj r' B B B tij©©ffiS^*i«©«iss 1 1 zfemtm 
T-gia^©fs^«soo <gi^«?)So s^c mmmwmo) 

>pt^SBfi©ta»^t c»]^*v> r) *5 ~2owsf£ur 
ts^ u . mmx<D&iiiw<Dmmmmm<DW-&}Z t -s© 

[0 0 1 8 3 

urattW-rs. soo ^©^SSS^PSSi^csem) ©gli 

SI^JiSB^^ftffi^fCtSMcbSi £Al-Fe-Si-(Mn. C 
r. Zr) ^Sm»O^IKl)Il$*l, #afflW^fc0l.5 
°MT. *7SL<«. l.o^TirSCctlciO. SS<) 

yWfeLh*W-i-S«l^©. ¥ttjffl30J/citr fel±©l««H4 
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[0019] --ft. m^^(o^%\ommm^. m& 
mm^tc i. 5%^m^tcm^c « , ««:. RftmiR&fcj: 

[ o o 2 o ] hi tt«as-r*sits«{c-ciijsoteA>&* 

800 f&0^ffiS*T-Sia«CSEM) te<fc5 5 i'nlft*^ 
tir»5 csem cc±4BWW(l^ii*igmfcU3fe*><or 

*£) Q l9BIK:fel>'C, 2 teMcfcSi fittM^ 3 »A1-Fe- 10 
Si-CNfri. Cr. Zr) ^SttHTCA*, CC&CteUT, Hi 
(a)<D^^CC<^>5Al^#ia®1vtCOAl-Fe-Si-(Mn, Cr, Z 

<DAl-Fe-Si-(Mn, Cr, Zr) 3&SfcH^3 «, »ttM»HI±# 

[0 0 2 1 ] tit, HlCa^Al^iajtWBa.., "C 
350N/mm 2 Ja±<DiS^Jg^:WT^i<hfeCC. 303/cm 2 fcj± 

fit, MtC, CCDHl(a), (b) (D^TftGDffl*<D 
Al-Fe-Si-(Wu Cr, Zr) 3RSffl^3 <DJk% £ mflB^ 
gg¥06-2 56880 #&*RT# 5 . 8 Mm HTT 

l^X.£<h, Mq 2 Si <tA1-Fe-Si-(Nh» Cr, Zr) J£Hffi% 
cD£ft©E««*ffi#ft«. «t D*?SKriKHtt<DAl^ 

[0022] #7i&, i&<D£kmmo)mmm&mmc§m-? 

<D|IHi$9-?\ Al 7 Cu 2 Fe, Al, 2 (Fe ,Kfri) 3 Cu 2 , (Fe,Mn)A 
1 6 , CuPMc^A\t<Oit^mS<D^m^l, Al 2 Cu 2 Mg, A1 2 C 

J: o Jlttfttcti. 800 «©*ffSl*^aSffltatCcfc 0 sim 
a-T4il»©Hjfi»ffi«:J:Si«^, Al^»*7iMAl* 40 

[0 02 3 ] ffeCDAl 7 Cu 2 Fe. Al 12 (Fe,Nti) 3 Cu, , 

(Fe,Mn)Al 6 . Al 2 Cu 2 Mg. Al 2 Cu 2 ^©SttMjJiCOO -c«. 
mftSMcfeSi <bAl-Fe-Si-(Mn. Cr, Zr) ^llttJ92!<h |qH§K: 

S D L^L. CtieStB^i. HiriBMq 2 Si £A1-Fe-Si- 
CMn, Cr. Zr) Jfr&ttiWCDmiCtbLXffittmW&teK % 
Lfrb. MIEMp 2 Si <bAl-Fe-Si-(Kti, Cr. Zr) Jk^iti^H 
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te, fulBMcbSi £Al-Fe-Si-(Mn. Cr, Zr) ^StH^^f 

[ 0 0 2 4 ] ^ OT, *jfeWCC*5W*Al^»iB*f(![)fi 
fflJB5©«^«:SISU. Al^^»jttt*siBBStfi[*j<fcCfi«« 

<ta^tS<D^lM{t^a(D®|Jg-e, McfeSi <tAl-Fe-Si- 
(Mn, Cr, Zr) ^CD 0 ^tB^I(D^lt(7)ffiS^^:#fiffiS^ 

[0 0 2 5] ttte. **wr*a-^W*^«B14<3Mi^i«[t 

w, 112 twc-rs*. »x##*fc*c>= w#*wtt 

[0 0 2 6 ] dtH*) J8«:, *»Wtc*5W4«Ktttffl© 
HHB. Ai^fe«Jt#©*«tt^b*«lE-rSte»K:. ^ 

£§$L%$kMt$i±&££i>ttC^ Mq 2 Si £ Al-Fe-Si-(Mn, 
Cr, Zr) 3fcfiU«»©^W©ffi»**ffi< Al^^iUJB 

t*<D«Btt*l*I±3-t*S. common:/ V^J hl^XT 

IB^PffW 06-2 56880 ^&$B(DAl^^j§W<Df s > K 7 

[0027] mt^r«. »#*H«jRifflis®-r 4 

[0 0 2 8 ] C*»WAl^<D{fc^^«JSS) ^CC, * 

^§h^ ai^cc w s , f t^ummmc^ x %m r * . 

WASl4ig|5n a pffl£Ur(D^S. m&. Wttft £'<?)«« 

CCDW, ^#CCgt!Jmc7)^^-<>^^>g^5p = a <^:Lr^, jff 
^L/<^, a 0 . 2 r350N/mmH>l±COiS?tSfeJ:a : 30J/cm 

[0 0 2 9 ] Ofctfor, *l%0^Al^cDft^»ffl^ 
B?ffifi4$l!t%ja5S-rS^tC. Al-Mq-Si^CDJIS 60 
OO^Al^^CDfS^UtS (JIS 6101, 6003. 6151, 6061, 
6N01, 6063^£) Ccffl^TS^>0<h Ur, S#fi-KCMg: 
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0.6—1.6%, Si:0.6— 1.8%, Cu : 0.05 — 1.0%£^ tf 1 1 
Fe£0.30% JUTCCftMNL. Mi :0. 15 —0.6%, Cr: 
0.1—0.2%, Zr:0.05 — 0 . 2%CO— M£ tc IXHWM t £ $ 
igtC, 7^:0.25 cc/lOOq AlttTi L, ^PAl*5<fc 
^^ffiW^^6^€>Al^<b-r^o -ecDfife, Zn: 
0.005—1.0%, Ti :0!001- 0.1%. B:l.— 300ppm& 
mc£<0miR6foC'§& o L^O. JIS 6000^A1^CD^& 

#t4ra£DT, Ni, V, Sc, AQteZCDitiXDjvm&M'K'^ 

[0 0 3 0] C*^A1^©tE*S) #Ct, #^0JfAl 
[0 0 3 1 ] Mq:0.6-1.6%, Mgfct AXBSS&K: J: 0 , Si<h 

ifcteMa siibrtfrmur. Jfc cu#W*l£&r«H 20 

9 . 2 r'315N/mm 2 i^±(Dm^?Sa^f#6n^^ 0 — 1. 

e%^rM$ni>i, cut*) *s*<tto*r 

C^ 0 Wc^ot, Mg(D^WS^0.6 — 1.6%OSEffl<t-f 

30 

[0 0 3 2] Si:0.6-1.8% Si 4>Mq<h <h AXB#$J 
6. Mq 2 SiiLTWmU-C, ^»p D a f^B#CD 
BS»K (faW) ^W^rifci&tc^KDTclR-CiS. Si 

T\ a 0 .2 T'315N/mm 2 «±©iSl^fi:W#£*l&l\, — 
tt£{fifF£i±& 0 */c v Mq 2 Si <hAl-Fe-Si-(M\ Cr, Z 

tt^Pl^T-So Uc^ot, SiCD^WS^0.6 — 1.850D 
[0 0 3 3 ] Cu:0.05 -1.0%, Cu«. Mq. Alift^JtB 

^0.05% cn6©3»»*%»3httl*. - 
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—1.0%. te0.05— 0.3%<tT£ o 

[ 0 0 3 4 ] Mn:0.15 — 0.6%. Cr:0. 1—0.2%, Zr:0.05 

SBS*5<fcO*-€-COf*<7>Jftra©jgB#tC, Al 20 Cu 2 Mn 3 , Al 12 Mq 
2 Cr, Al 3 Zr &£<D5H»tt^ tfHKtB) fc^J***. C 

6<D7C*<DrtT4>, Zrte, ffiOMn, Cr£ <h & tCjf ^bT 

<D, Al-Mn **>A1-Cr JfiO^lRtt^J: 0 *> . <fc *) fittffltt 
Al-Zr m^tJ(3f4^#ftti-r^ 0 Z<Dtc&>. ZKi, Mn, Cr 

©7C*oa»J&^W«?SIB. SfrjWftc^ttAI-Fe-Si- 
(Mn, Cr. Zr) 5fiO^Binffc-&«J^affii»«r*fifcL/^'r 

L/c^->r, Al-Fe-Si-(Mn, Cr, Zr) ^atti^(D^it<Z) 
MS^. mfu®S^/cDi.5%KTF, »^U<«, i.o% 

C> 0 CCDtctfr, CtltD<Djbm<D^mt&1 , Mn:0.15 
— 0.6%, Cr:0. 1—0.2%, Zr:0.05 — 0.2%<h-T^ o 

[0 0 3 5 ] Fe:0.30%tTFe Al^«C^««Ji Itt^ 
tl^Fe^i, Al 7 Cu 2 Fe, Al t 2 (Fe,Mn) 3 Cu 2 , (Fe,Mn)A1 6 , 
lRl^«*3%WrWH<b"rSffl^:3&Al-Fe-Si-CMi, Cr, Z 

r) ^o B s H m^^^-r^> 0 ctxh<D^mt. mmo 

OC, FeCD^Wfi^0.3%. i: 0 «6«CC«0.25X 

Al-Fe-Si-CMn, Cr, Zr) ^Stttf^<D^ft©ffiS^ 
#ffiffl»Sfc0i.5%WT, JfiF*0<», LOSfiTi 

l\ Utcft-oX, FeCDSWffi^0.30% HT, 
< teo.25% KTit^Ci^^ 

[0 0 3 6] 7K^:0.25 cc/lOOq A1«T. 7K^«, ?jJtt 

*«l/<<ETStL BWHWtt«fL<*fl;3S4 < 
fit, »Wt^i«*«bLfca«*ffl01fX^>^a 

{tOaJ»* s A*t^. I/C^ot, 7K^«0.25 CC/100q A 

[0 0 3 7] (Zn, Ti, B , Be. V ^) Zn. Ti. B 

. Be. v mz* s^awccjecr. awwcc^wsn 

^7C^r'*^> 0 Zn:0.005 -1.0% 2ntiAXB$jaB#CCfc 
C-r, MqZn 2 iSRtffl^OlBffiStCWttlSifffiL^JS*^ 
WZ&Zo LfrL. 2nO0.0053gfeM©$Wr«AX«Fa 
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Zt, WttttaWWIfciSTr*. Ltctf-oX. Zn<D$« 
Mkfco.oos — i.05a©IBH<i:*rSC t&Vi& Ll\ 
[ 0 0 3 8 ] Ti : 0.001-0.1% Ti i^ttOlSAf^ftffl 
ftO, ^U^JiS»14«:rSl±3#4/c«>K:»SttI-rS7C*-C 
#>£o U#>U TiCD0.0013*SS0>^WC«, COSfc*** 

SlHfttJfcJiEU j£»fcfe*:ffiTSth5. Ltctf~>X, Ti 
cD^WSteo.ooi ^o.o^f5B<bT4C£#*?* Ll>„ 
[0 0 3 9] B:l — 300ppm„ B teTi£|H]^ H86©jSS 

StEJRT***. B (Dlppm*«<D§Wr«:, CCD 

xfi^f#e>nr\ — 3ooppm£«x.r^W£n6<t. 

fc^ot, B ©^Wfitel — 300ppmtDlEHI it^Ci^ 

[0 04 0] Be:0.1-100pprrt Beti^^iCtoWSAlftS 

£>U 0.1ppm*jSco^W-C«, C<3Wa**«» — 

100ppm£S;ir^r£*X&£, ttt«l»W«*U 
fl9Ktt*fiTSl*4. O/^ot, Be©$W*«0.1- 20 
100ppm£D$5ffli-T^C t&Pftg. Ul*. 
[0 04 1] V:0.15% l^Tc V Mn, Cr\ Zrfri: £|H] 

6 0 30 
[0 042] #tfC, *«||CC*JWSAl^iaJi?»©»* 

SWBAl^^l5Hrttc*JB«K3tiytAl^S» 

*ssig*r sweets, ifi^HitffSffi, 

[0 04 3] Al^^»»©«lttfa±©fc» 
*C. A1^3fe«F*©ttJltt4attBl^fc3'tt4. *JcfcOH«fBMq 
2 Si iAl-Fe-Si-(Mn, Cr\ Zr) ^^{±l^l©^ft^®!S^ 40 
*fi< ^"4fc«>«C«Al^«i»*. 10°C/sectt±<D»a 

Ci^^l\ S/c. Mcb Si<tAl-Fe-Si-Oti, Cr\ Z 
T. W£0<fc£. i.(»HTiT4Ci^r*r, Sib* 

[0 044] #1>T\ C©A1^»« (gWfitt) <D#)I9 50 
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imamum* 530 - 6oo°ccDSgiBH it^ci^ 
gr*£. ccoaAi^8}jSt*oii«<D^iR{tj»^ffla 
470 -480 -Cfigr*£;^ **iBr«, HMlBb 

xffi«±£^W£-tir, i^Htwmc, ai 20 cu 2 m 

n 3 , Al^McfeCr , Al 3 Zr U £<DftffiiL^- C^fStfS) 

>&Lr. ai«afias[*»4. Ai^ajstjow 
©Pgr. Mp 2 si KAtti«9<r^ecB83tfSjC»«tib 

[0 04 5] C<D/ctf>tC«:, MIE530 — 600°C<D^fir 

*#<tt*. Ztc, Mq 2 Si iM&m^OBSMfc^SU 
Mq 2 Si£Al-Fe-Si-(Mi, Cr\ Zr) SSUi^J^^ltOffia 

«, a 0 . 2 -C315N/mm 2 «±CD^Jg*Wr^)iS^CD, is 

[0046] tymmMmoi'&tc^ j *~*)wm*ih 

hs/x-r^) <OAi^*lRjft*t«:jiS»r*. *ir, 1^® 

t\Z> 0 

[0047] tt*y, Ai^isiawccaa-r snisa«* 

[0 04 8 ] 

TAl^fStJfc (Al^^Hjgtt. ^-rn^068mriSx58Om 

h h ^^isjfiffi) fci^iPiiac °c/ seo«c 
«fc0/g«f^. *2 tc^rssr. c^-rn^s H?ra^j^t 
«WBffl*iso, 3t2 . 3 «c7S-rapx*r, eiAm-y-x-: 

U Hi CC^-Tff^KcDAl^ia^Wi ^S¥®b/^c 0 ^ 
6c. c<DAi^«jfitti SriSB^SfflCir 560 °cn m 
IH©«ftfb«H10fcfft*» (7K^A^i) «rtfl^ ^cof^ 

180 °CX5 «FMOl*S5!l«Lffl*tf ofc. «Cfc. *3 (DffeHfl 

[0 04 9] fit, «rieAl*&f»W*5J: VAl^lRjfi 
»i *P6S*K»Jt*SWU »**Jj:CXAl^lBii*f 
1 <DJV»^r^OIKDoaM<:. soo «©«*<D^3£Sa« 



11 

r) ^loBISfiorSl^fccfc^iB^jBWSrift^ Met Si 
£A1-Fe-Si-(l*i, Cr, Zr) ^ H s H tB^^ftCDm{4ffiS 
(0.0127mm 2 )^/cO<DMfg^ («WF©¥*50 

as, ym)fc. $S86©s *afflj»^a>6 rr^^A 
[0 0 5 0 ] EKAld&Btfitti *6SIW0teKiW-© 10 

3I3B«K (a H . N/mm 2 ), (a 0 2 . N/rrm 2 ), fflCK 

(S, 30, «tt= Jz + JUt-Wao/aii 8 ) ^0$t«W 

itk^< *4T l *s<fcO f ®JSJt)PX*^*fe(S< ttiT, 4 L 

/Co tit, Ch6©^(Dl|«l««tt<D?*t>*«&, 

/c. C*l6©#§*<>*2 , 3 GC^To 20 
[0 0 5 1 ] Si2 3fc6W6*itr»9. Fe^WMSrO.30% 
fcTF, 7kS<D^WS:£o.25 cc/ioopAiJ^TCcffi<trpx.^> 

50% i*fefi<a5L«:^tfc l KWK£]nntt«Mi 

SltkO. Ai^*«^±»ii/r©W»tt«WW 
«ftt ^ttttJ ca 0 . a )^350N/tarf«±r, *>o^B 
t4fB^30J/an 2 HJ:^IffiLtt^ 0 fit, C#i6^ 
9!«fCDAl^^SjtMjfiMI«. fflriBiaiCa)tC7T?L//ciit) A 30 
l_Fe-Si-(Mn , Cr, Zr) 3fcSliM»3 ^Sl»«:|HIH*BBW 

[0 0 5 2 ] ftfc, St2 f&QgftlNo. 
1, 5 K*tU »W«No.2«»ifi?ft*Piia*iJ:fc«[W(B 

Wffi<, Mn. Cr. 2r«Ci?©^ltttt-f*«3&y>tt<, MA 

l\ Met Si iAl-Fe-Si-CMn, Cr, Zr) 3k*!k\fttyl<DSt\<D 40 

1*t 1*CC¥*»tt# C^o. 2 )^315N/mm 2 «±r, /PO^iSj 
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®9ttffi^20J/cm 2 &t_k*mmLX^Z>i><D<D, BjgJfflX 
[0 0 5 3] SCC, Mn, Crift^CZr^^lfeH^No.l 

[0 0 54] — ^3 #>69j6#>ftffi9 . f#CCFeS# 
*^«Bffl^^CC^rtl/c*l <DNo.3(DAl^^ffll^c 
ht$5WNo.7^, McbSi <hAl-Fe-Si-(Mn. Cr. Zr) ^UttJ 

set, hb$5CTNo.9«, ^wtafflias^**^ 

»J£^ffi«fc0fc(g< Mn, Cr, Zr&£©#«tt^-£ 

BW^ft^ M a B H *i^b$5WllA<t^^rc^ 0 Lfc# 
or, cti6it«W«i4"fh*>. Wcc«jajpx**s5ox 

0 . 2 )^315N/mm 2 «Tr\ rt>o¥^t4{fi^20Vcm 2 tTF 
1 CDNo.SOAl^^ffll^ctb^No.lO ffiCDtblM'J 

ffl^20J/cm 2 KTifKfil^. 

[0 0 5 5] -e-LT, hb!5^No.7(Z)Al-Fe-Si-(Mn, Cr, 

zr) m&ttimz. mrKBiicb)*c7n-ra«3, »n«iin±** 

[0 0 5 6 ] «±CD^Jfe«^e>, #»MK:J:n«, ; # 

cc £ 0 , SBpa<D§M&&Ccfc-3 rDPX***(S< ft hmi$~C 
i>, ^ttiLr, a 0 . 2 #$315N/mnf «±*5 <fc 0*20 J/cm 2 

«±©iB9SOKWttr ^ 5 ^ ^ A^£»jStt*»* c i 
ttr ;i/ s A^fe«iBtt*5 J: ^UPXffl r^^-=.^7A^ 

MCCT^5^9A^®JS»©»jt*ffiCC*jW 

[0 0 5 7] 
[*1 ] 
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ft 


AI^£E>ft^/£# (J*^5< , (Bl H 7 htcc/100gA[ , S^SAI) 


m n 


Si 


Fe 


Cu 


Mn 


Mg 


Cr 


Zn 


Zr 


Ti 


H, 


1 


0. 99 


0. 24 


0. 34 


0.38 


0. 80 


0. 15 


0. 00 


0. 12 


0. 03 


0. 16 


Mn, Cr. ZrAU 


2 


1. 10 


0. 29 


0.25 


0.02 


0. 76 


0. 15 


0. 02 


0.00 


0. 02 


0. 18 


JIS6151 mm 


3 


1. 05 


0. 32 


0.34 


0.38 


0. 82 


0. 14 


0.01 


0. 11 


0. 04 


0. 18 




4 


0. 99 


0. 24 


0. 34 


0. 38 


0. 80 


0. 15 


0. 00 


0. 12 


0. 03 


0. 30 




5 


0. 98 


0. 27 


0. 33 


0. 38 


0. 83 


0. 13 


0. 00 


0. 01 


0. 04 


0. 15 


Mn,Cr A l J 



[0 0 5 8 ] * * [*2] 



i 






mm** 






ai 






No. 

an 








DAS 


































So 


(J/W) 


1 




i 


MU1 


20 


0.92 


22 


550 


T, 


75 


0. 89 


393 


374 


19.6 


38. 1 


















T, 


50 


0.90 


377 


359 


18.2 


28.3 
























385 


367 


18.9 


33.2 


2 


mm 


1 


DC 


10 


1.25 


31 


550 


T t 


75 


1.24 


386 


352 


16.6 


28.4 










W 








T: 


50 


1.25 


386 


359 


14.0 


18.6 


















*m 






386 


356 


15.3 


23.5 


3 


mm 


2 


Mhl 


20 


1. 51 


22 


550 


T, 


75 


1.54 


387 


360 


16.3 


28.2 












w 








50 


1.49 


381 


353 


16.0 


14.2 
























384 


357 


16.2 


21.2 


4 




1 


Mh1 


20 


1. 16 


22 


530 


T. 


75 


1.09 


390 


360 


17.0 


35.5 
















w 


T, 


50 


1.09 


388 


359 


16.6 


20.7 
























389 


360 


16.8 


28. 1 


5 


mm 


1 


DC 


10 


0.98 


31 


550 


T, 


75 


0. 94 


396 


364 


17.0 


36.7 


















T, 


50 


0.97 


392 


362 


16.0 


27. 1 
























394 


363 


16.5 


31.9 



[0059] 



[313] 



(9) ^12 00 0- 1 44 29 6 

15 16 



1 




1 




























IS 






















W5m 


<H 


\jy/fim ; 


O o i 


S 

KTaJ 


W/cm ; 


6 




5 




20 


0. 90 


21 


550 


Ti 


75 


0. 86 


TR7 


ODD 


ID. J 


97 R 


















T 

la 




n Qfl 
0. oB 


000 


obi 


1*. 3 


1 C C 
ID. 0 
























Job 




ID. / 




7 




o 




20 


2, 20 


22 


"DU 


Ti 


75 


2. 12 


JoO 


OCQ 


ion 


lb. o 




















50 


2. 15 


•j/s 


350 


12. 3 


10. 0 
























0O4 


034 


1? 7 


10. 0 


Q 








0 


40 




CCA 
J J J 


T 

1 1 


TC 

JO 


L 4o 


386 


350 


13.1 


21.9 


















T 2 


50 


2.46 


370 


336 


12.0 


13.5 
























378 


343 


12.6 


17.7 


9 




2 




20 


3.46 


22 


470 


T, 


75 


3. 41 


385 


352 


11.5 


18.7 
















w 


T, 


50 


3.44 


377 


345 


11.0 


10.9 


















¥3 






3B1 


349 


11.3 


14.8 


10 




4 




20 


1.16 


22 


550 


T, 


75 


1.07 


376 


364 


10.9 


17.5 


















Ti 


50 


1.12 


382 


350 


12.3 


9.6 
























379 


357 


11.6 


13.6 



[0 06 0] 

<fc*»£-C*>. a„. 2 *S3S0N/taiii'«±*j<tC«Hltt^30 
Van 2 «±©. J:D*aaS-C*«tt*i»#3ftSfflift-t» 
C i*ipI*8&«»EEi««llttAl^®jiW 



I m 2 ] g »*fl|© If X ^ > ^> a >gPf d ffl © Al jg 

liAl^feJaSW. 2:MftSi HW^. 3:A1-Fe-Si-(Mn, C 
r! Zr) SUtH^. 
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7P> F^-^O^^ 



(51) Int. CI . 7 
C 2 2 F 



1/00 



6 1 2 
6 3 0 

6 8 1 
6 8 2 
6 8 3 
6 9 1 
6 9 2 
6 9 4 



F I 

C 2 2 F 1/00 



6 1 2 
6 3 0 A 
6 3 0 B 
6 8 1 
6 8 2 
6 8 3 
6 9 1 B 
6 9 2 A 
6 9 4 A 



